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(54) FLUORESCENT BODY, FLUORESCENT MATERIAL CONTAINING THE SAME AND THEIR 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluorescent body 
suitable as a luminescent means e.g. an illumination device 
such as a fluorescent lamp or an indication device such as a 
plasma display panel(PDP) or an electronic cathode ray tube 
(CRT), and to provide a method for producing them. 
SOLUTION: This fluorescent body is produced by using at 
least aluminum oxide powder having a spherical or about 
spherical shape satisfying 0.5 <(particle short axis 
length/particle long axis length) < 1.0 when defining a 
maximum value of (x) as a particle long axis length and a 
segment connecting (a) and (b) in a postulation of a 
distance from a point (a) at the particle surface to a point 
(b) at the particle surface different from the (a), and further 
defming a minimum value of (y) as a particle short axis 
length in a postulation that two points at which 
perpendicular bisectors of the particle long axis segment 
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T'^So tmm 1 9 ti. 1 4 0 0 •CJJ(± 1 9 0 0 "CWT 
fe5otl*a2 0tt, 1 5 50tW±l 800°CJJ(T© 

^7t»lffl«cf'©ip«i^^tjci::&!|#jti:-r§ii*]li 9 
X« 2 0 IB«©^)tf|:©l!jji:^aTSSo 2 2 so 



Itga^ 1 1- 1 9 9 8 6 7 
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«i 2-2 i©i/^-r'n!!)Hcie«©s^tii:©iiag7^)STfe 
So ii5i<^2 3 ti. ii^^i 1-11 ©i/^-rnAHcsBic© 

[0 0 3 7] 

[l8B^©J|Sg©)g,«] (i|i5fi©0il 1 ) WT, *filW© 

[0 0 3 8] 0 1 i,i^^m<om^»<Dm^mi^m^m. 

tmX$>^o SltCfci/^T^ xmax (m) ({it. m 
= K 2. 3. 4. . . ) f±)f4?:SiaS5T'fet). fi? 
«ffiO-^a (m) (fiU m=K 2. 3, 
4. . . ) a (m) tfiS^Sii^^ffi©-* b 

(m) ((iU m=K 2, 3, 4. . . ) tT'Oi^gl 
x (m) (fib. m= 1 , 2. 3. 4. . . ) 

^2.B#©x (m) (omt-^mLxi'^o mucfsi^^xm 

^fii?©fii?RWft$ xmax (m) 

tr^2i§t.x(ommn. ftftL<tti^*^6 1. 2^g$ 

[0 0 3 9] m 1 T'fi. tfiP3«©fti^Jgt^^W-r 

cniim<om^^(Dm^X'i>mmi,cmm 

mx$>Zo 

[0 0 4 0] H2 t.*|gWtcA^A^§^^^*©^7fef*S? 
m^»t^-V^^c 02{C*3l/^T, sri?affi©-^&a 
(m) i)^^. a (m) i;{4a*Siia?«ffi©-^b 
(m) ST©iEgg|^x (m) fcLT. x (m) ©«:^ffl 
^e^^WM^Xmax (m) . COBfOa (m) A^e, 
b (m) *^^iS«-^lKL^fi$ft««-t^«L. ^m^(D 
if4?«Wfi*Xma X (m) A'St^-^^Jt^g^T^fig 

2^t)5r^^«r. c (m) iSiiUd (m) i; c 

(m) *>e.d (m) $T'©8ES8%y (m) bT> y 

(m) <Dm'm^m^mmm-$Ymi n (m) t^mv 
X. i&^mikti\ 0. 5^ m^mmsi-i (Ymi n 

(m) ) /)K?fifift? (Xma x (m) ) ) ^ 1 . 0 
[004 1] 03 t*l€R^{C*^/)>5ffi^i*cO^^«c:&? 

m^m. ^2<Dmytmi'?m. m3<Dm^i*-n.^mii. 
^m'xmmLfcmytwn^mx^^o trs.t>%. m 



(8) 
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[0 0 4 3] Sfc. laSTa, ^ 
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[0 0 4 4] tiis. m 1 ®^7t{*<0¥J^*i@*^ll2 

fg) *^j;9{cu ^ 2 O^^f*c0Tl£|«[S*^ 

®3©^7fef*<0¥i^es.i?)froi:;*:t< (mtf3 
~1 0^) *§J;3{i:LTtllfi!BpJtgTfe.5o com 

[0 0 4 5] a Ui> ^*i?Oj!5^^|ftft*^t^-J5:^^ 

[0 0 4 6] 
[gl] 









BaMgAJl»0,r:Eu^* 
(Ba,Sr)MgAt,oOi7«Eu^+,Mn^+ 


(MkvMtv) AtyOi 


1.29Ba0.6All203:Mn*+ 
BaAJLcOtgiMn^* 




BaAla04!Eu^'^ 

I.SSBaO.eAigOjJEu'^* 

SrM^0g6:Eu^*.Dy*+ 

SrA^BO^sEu'^^.Dy''^ 

CaAlgO^iEu^^.Nd'-^ 

SrA4i4085«Eu^,Nd^ 

SrAi!E04:EU^'-,Ncf*+ 

CaA£804:Eu''^,Nrf'* 


ReN,A£,0, 


CeMgAt„0i9:Tb** 
Ce(Mg,Zn)At„0»tiyin^ 


ReAiyOx 


YjAiaOaJCe** 
G(l4AiB09;Tb'* 



«fiUM».Ba,Sr.Ca.Mgrflt^8$sn«>7^u:bU±«^»ffif. 

Reli^Sc,Y,LaXe.Pr»^ld,S^l^Eu,GdJbX)yfHo,Er,Tfn,Yb^U(^) 



(Mi-v E uv) (Mgi-w Mnw) x A lyOzOffi^^ 
(fiL. MtiBa. Sr. C a. M g Tli5^$n§7;V 

i}V±m7imm^^sto s/c. v. w. x. y. zti§ 

O^v^O. 6. 0<w^0. 6. 0. 8<x^ 
1. 2. 8^y^l2. I 4^z<2 0^m&ir^mm 

7t<*TfeD. giJcO-'O;^^ (Mi-v Mnv) A lyOzOffl 
aiL. MtiBa. Sr. Ca. MgT#i^^n^ 

0<v^0. 6. 8<y<18. 13<z^28^SSS 

^fl:*?3M^{*T'$>D. SiJ<0-O;b^ (Mi-v Euv) A 1 
yOztDffifiKS (flu M^Ba. Sr. Ca> MgT*1^ 



50 



J^'$tl^T)ltlV±m7tmM^7r.^o Sfc. V. y. z 
ti. 0<v^0. 6. I<y^l7. 2<z^3 

•>A^WiEft1%^7t<t:-e$.0. ^etcSiJ<7)-0^\ Re 
NxA lyOz<Offl^S ((it. R etiS c. Y. La. 
Ce. Pr. Nd. S m. Eu. Gd. Tb. Dy. H 
0. Er. Tm. Yb. L u(0^(D'prj:<^ t:^-mm&. 

g . z n . M n (D^(D^prs < ^ i>-mmi:JL±(Dfzmvm 

^^n^TC^Sf^r^-To Src. X. y. z(i§^. 0. 
8^x<l. 2. 9<y^l3. 1 5 ^ z < 2 3«:SSJ£ 
•r^^fffl^^^o ) ^±WcLT^5:^7;I/^-»i;A#:g 
0 . ^ ^ tcgij(7)-05b^ R e A 1 y Oz O 
ffl^S (fiU RetiSc. Y. La. Ce. Pr. N 



(9) 



1 1 -1 9 9 8 6 7 



IS 

d. Sm, Eu. Gd. Tb. Dy. Ho, Er. T 

0. 3^y^2. 2Sz^5«:SSSf SSffl^r^-To ) 

feL<«, Nd'*1';^■V^^^/-£±IB (M 

1. v E uv) A lyOzCD^figS ({it, M«B a. S r, 

fc, V, y. z(4. 0<v^0. 6, l^y^l 

[0 0 4 8] g 1 T-{i, 7;V5^>i'A^#^fk!(^ 
MJl^<*/ctt^iaajLTi/>«;!)^ fi^J^ff Z n2 S i 04 : M 

[0 0 4 9] t^mnnm^mi. mi^mii'mm-^ 
ffijgUTi/^§©T% §ffl^7tf*;#*t; (^f-r^iz-^RJni:* 

[0 0 5 0] $ etc, mfti^cotmrnrnm^-i < , §a 30 
t ^M7t{*^ism-r 5 c i: t -e t § o 

[00 51] V>';^">f'!j-S§^^WcSoT{i, 1 

4 7 nrnt 2 5 4 nm<DWj(Om&'^mB^<D^mc-^ 

[0 0 5 2] ±ae 1 4 7 nmi: 2 5 4 nmOS:73©)E^ffi 

[0 0 5 3] m^^yypyyX-^f'^ xri^-^A^^i 

LTit, ^IJ^tf, B ao.9 E uo.i Mgo.e Mno.4 A 1 lo 

On (om&^-v^-^ti^m^m'^&^o 
5, 

[005 4] ^of^m 1 tt, *iswo*jt«c©ii3ii:?5 50 



16 

ax (rn) (fib, in= 1 , 2 , 3, 4 . . . ) tifi? 
fiWftST-fe?), Si?affi©-^a (m) (ML. m= 
1, 2, 3, 4. . . ) A^?,, a (m) tfig^OrS®? 
«SO-^&,b (m) (fiL, m=l, 2, 3, 
4. . . ) ^X<Dmmx (m) (fit, m=l, 2, 

3, 4. . . ) timi^t^j:^m(Dx (m) <D<ii:««L 

ftSxmax (m) ti^i^-Hm^tW^Mn^xmt&LX 

-r^ir-<x(Dmytwmm\ ±ieo, stsv^iis^stt 

^\ ^mi<Dmi^yjmc&'}Xii. mn^^^-rxv^ji. 

■6, m-^^^m^m-r^m^^mn^m^xm^i^^ 
[0 0 5 5] iRic<, mzit^¥^m(Dm^iii(Dmmyi& 

^SffiO-'i^a (m) ({IL, m=l, 2, 3, 

4. . . ) *>e>, a (m) i:tiS*5®?«E(D-^^b 
(m) (db, m= 1, 2, 3, 4. . . ) $T'©SgSI 

*x (m) (fflU in=l, 2, 3. 4. . . ) fcL 
T, X (m) (Omizm^m'l'mmm x m a x (m) , 
C(Dm(Da (m) *^e>b (m) ^Sg^B^J-^igi^fiiai^ 

^Sffifc3St55rji5;g:, c (m) aiL, m= 

1, 2, 3, 4. . . ) fcj;a-d (m) (fib, m = 
1, 2, 3, 4. . . ) tL, c (m) A^^d (m) S 
X<omm^y (m) (fib, in=l, 2, 3, 
4. . . ) fcbT, y (m) ©S/hfii^r^ii^^l^g^ y 
mi n (m) i:^«bT, )Et?J^^^A^\ 0. 5< (M^? 

< 1 . 0«r«S-r5<}:3f<:« 

t^m^i^mnmiLiFmmmvii. b < tii«s«J«tc*s 
too5 6] E3«, *ssw<Dia3i^ffifc*^*>a, M>t 



(10) 
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^^t^mn^. ¥l^eSs l*WLi^-JS:S?1J-l'X 
^frtsm 1 <D^7t(*ig?^^4?P, s 2 

[0 0 5 7] la 1 *5J;O'0 2{C^1-J;9^^7ti* 

7 U -> ;d <0 iS p°n^ 5^ 5 tl T 1/ ^ § r ^ f k U 3 5|5 

[0 0 5 8] 07(4. *fiWc*^*^S7;l/5-'^A^W 

07(4, *ltW{i:7!)^*^-57yl/5^'J;A-&*iE<ttiM7tft 20 
(Om^HmK 1 4 0 0 'CJJ(± 1 9 0 0 "CttTOKHrt 
©S^, iff S L < a 1 5 5 0 °Ct(± 1 8 0 0 'COTOSS 

So Sit, 0 7(4. 2|s?€RI3(cA^*^?)7;l/5-'i7i>^WiE 

[0 0 5 9] ;5:*5. ilTt^fflMft'TOibO^i&iijiTjffiO 
f<o-xai:tT^iy<:i:(c<}:oT. m^m^^m^n 

«ti:*^T'tSj:9(i::fe-5o 

[0 0 6 0] *|gHfl<D^7ti*<Oii3g?3)i(4. #sfi?co& 30 
*^6 2<gST'CD^Hrt, »tL< (4 1^*^6 1. 2^© 

^?ti^^fli%7tS!i(caiia*)E?-9-fx©M)t{**ia3a 

[0 06 1] Sfc. §lia?^<oe?ft«ift$*^lQ-ftffi)\5 

[0 0 6 2] tjits. mmmm2r'ii. m^i^mnm-t 

iSie©ti^^i4WL/-c*^ *lgW(cft>*>57;V5->}' 

Lt^mimmyt»(Dm^-:^mi,i. 1 4 0 o'cjw± 1 9 

0 0 ViiLT<O^WP^(DiUlS.. »S L < (4 1 5 5 0 °C\:A± 

1 8 0 O'CUTOiEEHrtOrgSTM-rSftp^XigJ^'ii 

7c^Ha*T'i!I^^■r5Mxg%■&^T'fen(f<fe<. m » 
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Hicommism'^. ham¥m^^^^< -o-hHc^^i^frctrnx 

[0 0 6 3] ^fc. 1 4 0 0 'C5|5!i(Di!ja^a)i[T-(4. M 

%*-rS7;V5r:-i/A#*^Jt(*:^lliiiT-t5S:l.''L. 1 

9 0 Ot^a^§*n^SaT-{4^5tf*A^giML. sM^^IpI 

ji-et*l,>©T. ±tBftnlSiS«(4 1 4 0 0 tii(± 1 9 0 

lar-feSo 0 8(tt3l,^T. M^(4:l{4®7t^fg-r5ftffl 

(4. @«:-^?S<*tL<(4?g«%K^-<-Xh«!|^KT'^ 
Ti/^So Px.(f. rfA. {t^ 

mm. mmmm. T'^^%. iia±*i:©±. ■tr^s-y::^ 
i|%«2(ctai-rs. 

[0 0 6 4] mfti^ 1 (4. ^yi.s-^-ai?^^x;ii^?5^^i. 

CO 0 6 5] ^m^oym^tw^^mt. ^^(oi&^m 

[0 0 6 6] $fc. *?€0j3(Ccktl(f. M7tf*^Wt/©^ 

^'>^< -rsc i:/)<ortg^M)\;{*:-9-x'<vs;*3 y^m^ 

*^7ti*^W^if^. ?5.(c(4. nm^i^commicMLX 

CO 0 6 7] ^R2^iss^^LTit)t<* 1 tufr-m. 

[0 0 6 8] *^W(C*>*^5m{*:^^!feli;bT(4. ^ 

ojg^4T-iiil1-Sfg7t8ll. :^^f*:-9-X'<v 
i/3>^mi>t{i^-<-7.\'rj:Em!u\^^^s,i)'^h^i)\ on 



(11) 



Wffl¥ 1 1-1 9 9 8 6 7 
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[0 0 6 9] s/c, :^mmmyti^'^^^commijmc 

CO 0 7 0] W±feaiU/-c5l3tegHfCOV^T, OT. 
[00 7 1] 1 fi. i!iei^5«rM9<fr«tS3t* 

[0 0 7 2] ^^R^tCitlff. S^lf-rXA'ii^-^M^ 

So 

[0 0 7 3] $e>jc:^5gB^fcj;titt\ •^^mmmmc 
±32.}; 0 1 ^ 6fc/jN$ < Tt> ±M^ftmm(omm'p'p 

[0 0 7 4] *5gBjl^i:/,^A>55g7t^Bt LT(*. 
b/c^Ji^lfif iJffl#l3Sfg7tSS^. P D P CO j; 9 

[0 0 7 5] ig, wosamoMT^n^ 

[0 0 7 6] ?mmmic&-Dxt,i. m^Hf^o^i^mm 

ti, 0. 4 ;iml.X± 1 0 /imWTt:&2)J;5K-r5;^\ 

[0 0 7 7] $e.{c> 5g7taM(D^7tiM<o/i*^fi, 
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<t<i 2 5 A^iis-r5<fc9ic-r5tj;t/\ 
[0 0 7 8] ^ytmm(D^&m^m(o^i^trji^^9ew 

a, Mi-x E ux A 1 10 Oi7 (Ort:^^ (fiL. xtiO. 0 

s^x^o. 3©*#*gss-rs®[-pfe5) -pasns 

SA'i. (B a i-x S rx) i-y E ux A 1 lo O17 (Oit^^X' 

[0 0 7 9] K^mmmm^^mmx'ii. i^-mmm 
u^o^3j;<.v com. ^mytKm^^^^-t^Rmm 

:&A^T'te^^S}f^*Ul\ His. PDPX 

It. ^ms.mmt)mm^mt3i^x^icLxi.^\^\ 

[0 0 8 0] tfc. aao*ffifcffiff;9X«ri!fAL. iJ 

^7i£M^3e^u> m^xM7mo:)mm^ii^7.mmmc 
mmLrzmyt^yfxii.. mytm%. m^mmim^m 

< * < t 1 0(Dffl«(DM3t»«r¥tllSS 1 ~ 1 0 /i m 
[008 1] 

[^»] (SIflSffiJi) *lRlB^{c*^j!)'5it)tf*i:^oil 

n m#jfi(c h 0 , ^liieg;^^' 5 /i m T'fe "9 . ii? co 
-^a*>P), ai:«SS:Siia?«ffi<D-^b$-p©8B!i 

0. 5< (fe^«lft?/!|a?ftf|llft*) ^1. OSrSI 
S'tSBS^^^cOB ao.9 E uo 1 Mg A 1 10 Oi7a.-Dtf 
■i'Af^S^7t<*(-ol^Tl«B^-r5o 
[0 0 8 2] *it7t{*(i. HiSftSU^Tt^y:/*? 

cJ:t^PDP^i:ffin,^?,n«M^leftT'«^), «)tm»feT? 

[0 0 8 3] Ba:Eu:Mg:Al = 

0. 9:0. 1:1:1 0(DJ^?iiJ^{c;5:SJ;3fPSb 

8. 88g©BaC03 (^i^SSti 2 /t nu ;MS9 9. 
9 8%) t. ^-^^mi^m^^Mt^O. 8 8g(DE 
U203 ffl^SSZ |im, i»a9 9. 9%) 



(12) 
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^ 4 . 8 0 g (omM^mm^ ^'^^ > 

A (4MgC03 • Mg (OH) 2 • 3H2 0 : 
2 urn. m&9 9. 9%) 

1. o^iiS'r^2 5. 5 0 g05§^t^o^fb7;i/^- 

•^A (^l^«ig4. 6/im. Mfi>9 9. 9%) 

fto 10 

[0 0 8 4] ±iBBS^<^OS?{b7;l'5r.<>Att. 

h7;l/5-^ (XSn^y^r'A) AA-5 (04(cm?li 

[0 0 8 5] $fc. SfSiSMt^SA 1 F3. Mg 
F2. BaF2, EuF3tj:E<Dyyitmim^ftii^r) 

[0 0 8 6] im(DtctblC. m^OBaoi E uo.i Mg 

</>fc. mit7)i^~':;Km.n(Dm^mwmmM^mi o 20 
n tf isstti^^ V ^'^^ >/ ^ L.mn(Dm^mm 

m^M^mi K 12. 1 3{c^Lfco *fgB^«i: 
A''A''5^fig^J 1 ©B ao.9 E uo.i M g A I lo Om —a 

0 9 Euo.i Mg A 1 10 Oi7 :x-ntf">A{^ig^)tf*©^ 

i^^^v">i.ii*4 (01 3) ^m^^rco 
[0 0 8 7] ±EmftmM^m-^i-rzm. nm^ip^ 30 

m^r 1 6 0 orCjiTC^Hm* (aili:7j<«(Dil-&;<j" 
X^aa*) T'Jg-&*»5l5%^%figL, Bao.9 Euo.i Mg 

[0 0 8 8] lai 4tt, il®J;3{cbT-&figLfc*56H^ 
fcA^*^5Bao.9 Euo.i Mg A 1 10 Oi7 a— otfr^Aft 

&myt{i^<Dm^mwm^Mr'$>i,o mtordb. m \ 5 

0> ¥l^eg*^6. 4 /imT-feSiJ£5K<r)B ao.9 Euo.i 

Mg A 1 10 0.7 a-oe-i/A^^jgStJtl^om^lSffii^^ 

[0 0 8 9] ±fiet^5fecDB ao.9 Euo.i MgA 1 

10 On -L-a\f':;Aim^^mt. sjsieasijfcbTA 

[0 0 9 0] 01 4 tSl 5*ltSibTt>*^SJ;3fC, 

t$*<OB 8 0.9 E UO.I MgA 1 10 0 17 =L-a[f'yi,itfS 
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Bao.9 Euo.i Mg A 1 10 Oi7 a-akf>i7A#S^7t(* 
Wr^fii?<D6?fittft$(D 1 jgA^e 1 . 2fg$T'CO|i5 

0. 5^ m^mmm-^/n^mmmts) ^i. o*si 

[009 1] *fc. ^Jg^J 1 (0^)t«w{4, 0 1 4 

A^^cfifJKO^tlc^Tti* (0IJ^tf. A. K. A 1 b e s s 
ardffi. Proceedings of the 1 
5th International Display 
Research Conference, pp. 6 

43-646 (1995)) ti,m<^Mcm^ji^mmc 
■otzimw) iim-oimm.^m.xi^mm'^h^o 

[0 0 9 2] m \ 4 i:04*Jti![LTtoA^-5J:3 

*^H^{cA^*^5*j5S^JlCiBao.9 Euoi MgA 1 
,0 Oi7 a-Dtf'i7AWffii[iig:^ffitcJ:na\ Bao.9 E 
UO.I MgA 1 10 Oi7 K¥s^Wt^(Om.=fB 

s (M^'m^t/m-mti^t) ^i. o«r«je-r5 

Bao.9 Euo.i Mg A 1 10 Oua-Ptf-^A^trS^^i* 

<0 1 1 . 2<S$T'©S5Hrt{cfeSl4??:±mi:L 
T)&»3. fe?fl^i^*^0. 5^ (iia^Sttft^/fii 
?fiWS?)^l. 0*}iS-rSBS^ttO«)ti*:T'fe 

[0 0 9 3] cn^oi^. *fgWOia3i73ffiti^T. 
Bao.9 E UO.I Mg A 1 10 OiTrL-akf-^Af^jgiiJ^tf: 



(13) 
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arable. ccom'F^micLr. immytt^mn^ cr 

[0 0 9 4] 0 1 6fi:. B ao.9 E uo.i Mg A 1 lo Oi? 
5 ^mVh^^i}^^(DE ao.9 E uo.i Mg A 1 lo Oi? a— 

[0 0 9 5101 eiCTjkt^oic^ *f6W<DM3g:^ii^ 

ffll/^TB ao.9 E UO.I Mg A 1 lo Oi? :x-0 tf «j7 Af^Jg 
M7ti*^iiigL/cB$. Bao.9 Euo.i MgA lioOirn 

ao.9 Euo.i Mg A 1 10 0i7:a-Dtf»>A{^igM7tf*O 

nmit. 1 4 oorsTo^^figfBHTtij^^aso 

tij!lP^^t(c^.a{c±^b. 1 4 00rTtJf*a)B a 
0.9 Euo.i Mg A I io Oi7a-utf»>Af^S^^{*OW 
jei/^;l/(7)7 5%tCiiL 1 5 5 CCTS 5%^M^. 1 

7 0 OW^if^^(DE ao.9 E uo.i Mg A 1 lo Oi7 n.-p 

[0 0 9 6] mi 7ici>t. m^(orc^ic. ismui^^i 

8 0 O'Ci^L/cB^iDB ao.9 Euo.i MgA lioOirJa- 

&^i 8oovxK^^-^<t^t. mmi^^^^ifC^nt 
^^(D(D. mi 7ic^.t^^icmytmi^m±(ommi^'^ 

Si#tc:&ofco 1 9 0 C'C^M^^rajST^^^L 

fc^lcftt. Bao.9 E UO.I Mg A 1 10 Oi7 a-ntft>A 

[0 0 9 7] mmm(Dmmtt^icm&f)'i±,^ir^<o 
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Tfe^oBi.^./)^ fe^ocJ:^ 1 9 2 0 WJfi^cfe^d ^/^'^^ 

S^nTV^^C^/)>^ m^l^f. R. Royffl. Ext 
ended Abstracts of the Is 
t Int. Conf. Sci. &Tech. 
of Display Phosphors p. 1 

97-200 (1 99 5) » . mf&u&commtn 

1>B ao.9 E UO.I MgA 1 10 Oi? a-n tfi^Af^g^^ 

^tcibic. B ao.9 E UO.I M g A 1 10 Oi7 n 

i^'^il^^n/ccDfi:. Bao.9 Euo.i MgAlioOi?:!- 
nlf 'j7Af^ffiM)t<*<7)|gp^«<iig/,tH e X a g o n a 1 T 

mL^^^t\z^'oxmtW(^^^mf^^<sf^^. com 

[0 0 9 8] c:^b/ca*:6^e>. «iS:^)^i85<. Jb^O. S 
^-y-'TX^^^l^-:^, Bao.9 Euo.i MgAIioOna- 

4 0 0 X^Xl. 19 0 0 rWT^ »S L < fi. 1 5 5 0 r 

j;(± 1 8 0 otOT^c^^f ^£>®*^fe:5o 

[0 0 9 9] ts.^. B ao9 E uo.i Mg A 1 lo Oi7 3.— 

i:.^^Kfti^^^ftcDil^^^ fe^oJ:?- 1 8 0 or)b>?) 

2 0 0 0r(^li5HrttCfe;5/c46T$)^^%x.^n^o 
[0 1 0 0] ^2ti. ^^^HM^^^^M^Scfct/ilTC^H 
^ (g*i:7j<*0}i'e';^*X^H^) ^LT> 1 6 00t 

<Oj^^S®T^figL/cB ao.9 E uo.i Mg A 1 lo Oi7 a 

[0101] 
[82] 









1 . 1 


S7^ilA4>Ca]Ki7lcX(S»-3^iii9l4>) 


too 



[0 10 2] a2ti. «^sM^3i7cSsi«h"r^c 

0.9 E uo.i M g A 1 10 Oi7 hW^Wt^^X* 
'l?iaiMft'TB ao.9 E uo.i Mg A 1 10 Oi7 a.— Dtf'^A 



E UO.I M g A 1 10 Oi7 a-n b''j7Af^}gM^i*il*^?^ 

'r^Ci:tc<i;oTft)S]S[OB ao.9 E uo.i Mg A 1 lo 0 
17 a- a tf Af^ C ^ t § cfc 9 ft 
ft*>\ =ffii:raffiiDffiSSj^KOf#§-r;l/tr'>A>r:i- 

T t> a- n «i7 A ^ > t l^filiOfffiiicSil:;^)^^^ c 

Hffl<Dr;Vtr»>A-r;ry. feSlHi. rffiovy^ 
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[0 10 3] g3fi. ^fimiCi)^t>^:S>B ao.g E uo.i M 
g A 1 10 Oi7 J.-ne»A<tag^^ (¥l^fe^5. 0 



Hm. m I 40m') i:fif3l50B ao.9 E uo.i Mg A 1 
[0 10 4] 

[gs: 









167 




100 



[0 10 5] a3{i. ^^m(OB ao.9 Euo.i Mg A 1 

0.9 Euo.i MgA \\o On :i—a\^^L,ii^ifS^^i^(Ot)^ 
^^^COI 6 yroTfeO. *fgB^OBao.9 Euo.i Mg 

A 1 10 0i7 =L-u\^^i^uism^W(om\ ^mnm^ 



10 m^timti'^$>^a 

[0 1 0 6] S4«. *^Wti::«j^;()^§B ao.9 Euo.i M 
gA lio Oi7a--utr^Af^S^3ti*: (¥l^mi5. 0 
/xm. 01 4#B§) ^iJ^^OBao.D Euo.i M g A 1 lo 

[0 10 7] 
[^4] 









0.456mVg 




0.812 mVg 



[0 10 8] g4ti. *%B^cOB ao.9 E uo.i MgA 1 

10 oi7 ::i-a\^^hiitsm^i^(Di:mmmms^^<DB a 

0.9 Euo.i MgA lio Oi7n-nlf'i7AftSit7ti*tOlt 

^mfA<05 6%V&0. *f§0^OBao.9 Euo.i MgA 
1 10 Oi7 :3.-Ptf »i7AMffim7ti*o;^;b\ W-mm^^ 

[0 1 0 9] 01 8ti. *fg0fltC;?)^;b^i>B ao.g Euo.i 
MgA lioOna-ntf'^AI^ffi^^i* (¥l^)Stl5. 
0/xm. 01 4#Hg) ^i^£*(DBao.9 Euo.i MgA 1 
10 Oi7 =L-u\£^hHiSm^ii^ (¥i^)f4S6. 4 /zm. 

01 5#HB) Ci^^M^iaia^tOHfifgTlttt^JrtKL 
/cj:t$50. 01 g^i. ;^^*^J[iiitS05g)^feOC I E 

&mmm±(Oym^tmLrctmmT$>^o Bao.s e 

uo.i MgA I 10 On =L-u\^^L.i^^m^mcl,t, i< 

mzdsmmTti^m^^mm^mm. p. 1 9~ 
p. 2 4 (1 9 9 5) . mmic^i^^t^mtt^ 

mmt)'^$>^o Lt'Lrjit'i^. 01 84oJ:tf01 9*^e»t) 
;6^§cJ:9(c. *?§0^OB ao.9 E uo.i Mg A 1 lo Oi? n 

^mifCi^^'h^^hB ao.9 E uo.i MgA 1 lo On ZL—a\^^ 



[0 110] 02o{i. ft«»E^ffl(/^T. ifmrnzt^ 

t^^B ao.9 E uo.i Mg A 1 10 Oi7 n b'-j^ Af^SM 
iW^mmS. 0 /im. 01 4#gS) ^tJf^^OB a 
0.9 E uo.i MgA 1 10 Oi7 =L-U\^^ KWi^WtW (¥ 

^fzkv^i^yxmmLT. t(D^^^(D^it (C I E 

^B ao.9 E UO.I Mg A 1 10 On a-n tf Af^iS^)^ 
ft (¥15etl5. 0/im. 01 4#S§) i:t^5RcDBa 
0.9 Euo.i Mg A 1 10 Oi7a-Dtr^i:s{^Jg^)tft 
i^?ifl6. 4 ;im. 01 5#BS) fci 8 5 n mOKftiO 
^il^lS^SSS^LT. ^(O^yt&comt (C I E&lt^^ 

^mmff&^ m^l£. W. T e w s ffi. P h y s . 
Status Solidi A. 13 0# K131 
-K 1 3 7H (1 9 9 2^) 0. Tad affi. J . 
Electrochem. Soc. 131 1365 
- 1 3 6 9H (1 9 9 5^) #P.g) o U;^>L%;6'^^. 0 
2O4ocfcC/02 1 ;b^^fe:6^^cfc3ti:, 7^5|0^(O B ao.9 
Euo.i Mg A 1 10 Oi7iL-ntf»i7Af^S^)tWi:<}:n 
{f. A r ^;t>^f^^^misB|^^c5^^;|>5g7tfe^o^^t: 

^fg^-et/co *fe0>^tC;^^^^^B ao.9 Euo.i MgA 1 

,0 oi7 a.-"Dtf 'j7Af^}s^7tmi. ^:^ymm'^m9im 
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[0 1 1 l]02 2{i. *5gWlcA^A^SB ao.9 E uo.i 

MgA 1 10 017 0.-0 tf-i^^ftsM^i* i^mn.m5. 

0/tm. 014#Bg) i:tif*©Bao.9 Euo.iMgAl 

,0 0 17 3.- ne'^Af'^g^Tttt: (¥1^14^6. 4 /i m> 
HI 5#BS) ^ffll^TWfe^fecOMTt^yT'^ftSL, 
^Sff^^{c5tt-55iJtfeOS<t: (C I E&&mm±(Oy io 

ic. $£5l5<DB ao.9 E uo.i M g A 1 lo Oi7 a— ntfi^A 

UT:^t<fe^fkb/'c©fC»LT, *%Bfl<DBao.9 E 

UO.I MgA lio Oi7:x-Dlf>i7Afttg^7^{*^ffll.^/c 

<DBao.9 Euo.i M g A 1 lo Oit a-a tf 'J;Af>tg^)K 

[0 1 1 2] 02 3ti, B ao.9 E uo.i Mg A 1 lo Ou 

xstLx. A=x i/x s^sesi^-jgat^^L 
((it, A a. a> 1 ^iis-r5S(it%§) . 30 
ifC. mmmmcouis. (254 nmo^j^i^^BBS^t/cBf 
<omm icMt^. i^Si'pe ooxi nmmtsim.m<om 

@^-*gS(Att, 1 <A^2<DSBHF*9A^J;<, CClEffl 

I^T-««CDi^)^<*OJi)Si|iit^ (8 4. 6%) ^S;^ « 

1. 2©li5HF*3{i:fe5<OA'«<t<. c ©lEHF^Tti 9 0 % 

J-;(±<oiSiS«ii^^*«i(sr' t s c i: lti/^So ^ 
i^-T-$.ntf^5{$ir, ±^'pmmncnLxmmis.~r 



28 

ye»(D^^iti>. muim^ii-nitmmwitmmLXi,^^ 

(DX\ 02 3OS£^A^5.. M71e(*^)i|SSl^|-^§SA^i, 
1 ^ A^ 2 ©l!5Hrt{Cffi«-r5<D*UV>o 

[0 1 1 3] 02 4tt> B ao.9 E uo.i Mg A I lo Oi7 

=L-u\£-:;Aimmytmcisi.'x. ®jt<*:)K^j^«©¥ 

i^ja?^4^cJti:. 6 0 0 1 1 ^^:*:at»')!;p^'^o®JSffi 
TWi^tcom^.^m^rc^'yyx'&^o ±fEi!igJ^— n 

JiS:A^fc*5j:^ 1 . 50. 4*'5r:feiS^fg*c^W-r^B a 
0.9 Euo.i Mg A 1 10 Oi7 a-De'i'M\tjg^7tf*^ffl 
l/^TiJ>t{*)S?}g«©¥1^3|a?^1^«t . 6 0 0 1C 1 It 

t^^) . ^5>t. ^jaaiiijcDifipie (2 5 4 nmoymnm 
^m^Ltzmomm) icwr^. ^^cM-iae o ot mp,g 

iiliE-r?.t©T-$)<?, ¥i£»;fa?^ttJt S (i. 0. 5<S 

J8[is}t^(8 4. 6%) %i8^s, 8 5 %j.:(±<Dsaai 

t iKTMWft $ ^^'^ ©MJt<*fe^ {cot, >TSiJ^ L ^-O 

[0 114] ^4b\ p^(DrMc-^iiiLrc^m\i<r>B 

ao.9 Euo.i MgA 1 ID OitO.— Dtf-^Af^jSM^tt:© 
flTtX-?^' h/l (2 5 4 nm<D^ni^J&,TOtTSiJ^L 
/-Co ) ^0 2 SfC^b/io 0 2 5tt, ^fig^J 1 (OB a 
0.9 Euo.i MgA 1 10 Oi7 a-ai;H7A{^?git?t<*!!)\ 
4 5 0 n mlC^)ttf-i'«r«fO||feS)t{*T'fe-5i: i:* 

[0 115] i6:*3, sifitsgfij 1 T-a. i^-sg^wrs^ 

^i*<O-*S60IJtLT. B ao.9 E UO.I MgA 1 10 0 17 

*<«l^<OM^i*{CM-ri.t<DT-fe^(DT\ Bao.9 Eu 
0.1 M g A 1 10 Oi7 a-De«j7A(^igS3tftiXn©it)t 
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[0 116] t-tz. ^mm\x\t. i^-n^^^t^m 

^W<Om^1j'tk<r>-^mmtLX . Baos Euo.i Mg 

A 1 10 0 17 :j.-u\d^mmm%w<om&f;m^mmL 

ii<DXh^<DX\ B ao.9 E uo.i Mg A 1 lo On a— D 

[0 1 17] nmm\xit. m-mmmt^T 

T. AP^SSSEffl^ffiSL/fce ao.9 E uo.i Mg A I lo 

oi7 :3.-a\i'^h\m'^it'ii^<D'mmim^wm\.tzt,\ 
u-^Mmmmt'^o^m&nm.mt § t, cot- t ^ 

D^ Bao.9 E uo.i Mg A 1 10 Oi7 a— akf«}'A{rJ-jgM 

[0 1 18] 1 T-ti, ±S)-|4S^^-r-5 

^•f SB ao.9 E uo i Mg A 1 10 OiTi— Ptfr^AftJ-g 

mmm'im<r>wmm.xih-:>x^n\:.i^^ 

A^*'9lS|C^m*>f#?.n-5o 30 
LT. HfigWI 1 T'^^Lfc B ao.9 E uo.i M g A 1 id O 

mmt[^m-r^w.^<on^mmmf£<o i i . 2 
jg«/)^o. 5^ m=pmm&t/n^mmm^) ^1. 

yti^^x^yi^ayic-Di^^xmmt^o « 
[0 119] ^^i^i^-x-^yv^ayoSiiT^ffi^ 

[0 12 0] *ifglj 1 7lliWb/-c±tBB ao.9 E uo.i M 
gA lio 017:1- Dtf-i/Af^jg^Tti^t^ CaOtBa 

t, x^;l/-t;l/D-xi:, MjiJ^*^ 
100:1:5:1 0 0{c:&-5J;3fFfflLfco ?-<Otg. 
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[0 12 1] tmo^tcibtc. fe?-9-l'X*^^^-T'fe 
5i^3l5(DB ao.9 E uo.i MgA 1 lo Oi7 a-Dlfi^AM 

ism^ft^ mi sicm^mwrn^m^^^to ) ^m^k 
[0 1 2 2] mmy=^-)i(Dm-^W]'^^mmLx. 

lt!KL.T4 0%tifflb/-c. COCtti. *fgW(CA>*>5 
[0 12 3] i^lc, cn?)(D^7t{*-»fX--?>'i^3>;&ffl 

[0 12 4] $-r. i^7t^©ftii:^s^ifiti^-r5o 

[0 12 5] ±IBm7ttt1?-X-?>'i/3y4 OOml^e 

y->" 3 ycDfK® (cgltti: ^ 5 J; 3 (c xaffi:Srfi:A 
b, ;^'^Xffi^O!5(?:^[H*^^7t#;-'^-X-;>'->*3 XCff 

A^y-yay^iiim-i^rcc "tmk. ffiTtt^-f-x^^'v? 
3>'*M^tafLfc;«f7X»«*:^«iti{i:S')Ttf. M^i^ 

[0 12 6] ^Tfe^e^x-^ye/'a v*<#*-rsg^»y^^ 

rz:f]'^:;^m^^±%.'PX'6 0 0°CXi}amLrco iP^tCj: 
oTx^;Hr;VD-X*<j^«SLT>!fX^fg-r5 i: i: t> 

tc. fgii^s;!f5X!!)<ifefSLT. Mit^vytji-rses 

5 fi mfcttOB ao.9 E uo.i MgA 1 lo On 3.— ntfij/ 
A^vtffi^^tl* t ®«8«OfSS$^^;*J 7 X^» t A> e, * § M 

y&m^i^mx^tzo 

10 1 2 lime. VfmLtcmm^(oumtsp>:^mmL 

[0 12 8] ^^IC. {SS2 5 4 nm©^^^i^%Bi*f 

[0 1 2 9] ^5(c, ±mmm^(ommtsiE>^im^m 

[0 13 0] 
[«5] 
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I'ts \u nMin iiiidifrti HI 






mmj^ 1 


1 00 


1 00 
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84 


101 




1 1 9 


95 




107 


96 


m^7 


102 


100 




99 


101 




8 1 


96 




93 


99 



oT^TtHOWStf P,^«T*fcC t^/T^xbT</^;5„ 

[0 13 2] ^SE01j2Ta. i^~-fm^^t^m 

%*1"?)Bao.9 Euo.i MgA Iio On =L-a\f'!; Li^ 

CTxlf. Cei-x T bxMg A 1 u Oi9 (Offl^i\:-eg*n 

[0 13 3] $fc. jlSii«?ij2T'fi. J^-Sg^^-tSM 
^;l/i:?:<£fflLT, i^-l&m^^t^Bao.a E uo.i M 
L/c:^\ C nVA^OUn^mm-t^ Ba0.9Eu0.1M 

gA 1 100 1 7:i-o\d't;L\mm7tt^^m^^rcmyt 
T'^ntf |p| i;ftfflA^'s •) 1^ i;5a«t>f#p,n^o 

3) *lgR^(cA^*^^M^i*^W1^<D*fii§^j3fcLT, * 
^mwrnmLkB 30.9 Euo.. MgAlioOi/a-n 



40 



^) ^1. o*j®s-rsiis^«T'fe»3, ^(Dw-mmti^ 

[0 13 4] t-r. mmwrn^oymm-^m^mm-r^o 
CO 1 3 5] a«fj^*« 100:30:10:5:5: 

5 : 5{C^S<t3^*L/c. mmmi(DE ao.9 E uo.i 

MgA iio 0i7a.-De>>AMs^7t*^t, 

"T-B^^^t^S i O2 (¥i§«ig2 /tm. ^^9 9. 

9%) t. T-^Bon^mvi^^t^MzOi 

mZfim. ;^)S9 9. 9 9 9%) ^^JKOfi?fl5*5 
^W-r^C a CO3 (¥15)«iS3 /im, *i6S9 9. 9 
%) ^Sfl^Olia^fl^tt^r^fSYzOs Q¥t^nm3 

/inu *>fijt9 9. 8%) ^■^miom.'^-nm^m-r^ 

K2CO3 (^taStSSMm. *iEa9 9. 8%) fc. 
J^<Dffi^««r*-r5MgO (¥i5eg2/im, M)g9 
9. 9%) t^. jK-;l/ = ;l/«:ffli,%T 1 ^Hffl^Lfc 
f^s ^§^(C?I^|»^^ttiA* 400kgf/cm2<DE 
;/3T'yUXfi!cJBbTgg§tt©ybX^I/ffi*}§fco 
[0 13 6] *te, yUXfigSffiOJBWi, ft5 9 0m 
m, tie 0mm, S^2 0mm, mm©IIJBjPcM 

[0 13 7] ^(Dm. :/i^Xfi)cfl5p°p^ 1 0 0 ot:©g^ 

li&W 1 OB 30 9 E uo i Mg A I 10 Oi7 :x— Dt!<j7Af>f 

[0 13 8] Jt®©fcJ6t, )|S?-9-l'XAtTO-T-* 

5fe<DB 30,9 E UO.I Mg A 1 10 Oi7 a-n 'i' Af^jgM 
Ttf* (lai 5{ctt?Pm^¥X^.TxL/co ) ^^^t^ 

[0 13 9] 'A^c*|gBfl{c*^;^3^;|,ttlSftg#g©ii^^«Sl1t 

CO 1 4 0] S6tt, *fgW{C*^A>5^^f*^#1%©j^ 

isftgggi o<Bi:fi^5^5^o^)t^*^ffll.^T^tiiLfcj^$s^* 
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[0 14 1] 

















6ffl 





CO 1 4 3] *fil«l3»C*^A>S^^«i:^Wt/©fetiStt;§3g 

LTiEffl tic < V^^iSi4:§S{c^o TU^5 /c:46T'S5 i: 

[0 14 4] *Sgf?!lj3 7«> ^Jgfiaj 1 ©B a 0.9 

Euo.i MgA 1 10 Oi7 a-Dkf'izAf^tig^Jttlii: S i 
02 i: A l 203tCaC03tY203fcK2C03i:MgO 

[0 14 5] 30 

$L<{i;. S^f*«i?©fl5*^^. 0. 5^ 

* /I4^ fttt-a $)^1. 0^)il5S!-r?,if4^t,L<fiBS 

-^(Dib-^ts.mtw^mm^ctii^xt^. 

CO 1 4 6] ^efc, *flW(OM^ft<Diijt7?i«6{Cd;n 

2fi, »*L<ti:l<5*>?.l. ZMSTOlBHrttcfe 

?e.(c»$L<ttO. 5< (S?^l4fi^/?4?g 
Wft?)<I. 0^iiS-ri)^t(cfeL<{4B§^^^o*4? 

jg«?r±(*fc \.tc^%wm^^m^^xm.^w^'m^t^ 



CO 1 4 7] $fc, *%wj;nff. ffitst/^e^ftwft 

■r«©T% S^*e?-9-'fXJ-Xi^iD^fi'X©S^«:#W 

Ltjii^^m^tw^^^^mmt^ctti'^x^. fmtt^ 
^> mntt^i^^<Dm.itw^M^^m.m^!itfi^x 

con^is h n:\m.x % ^ mt'^^^m^'^. >A^§imz 
n\.x-^<.-^^\icmk\.fi.\^^mM.^mmmi'^. i&f^ 
Mt.wm!m'-^\^\.rs\.-wmm. (mt^yy^. pd 
p. CRT) ^a^-rsctA^Tts, 

CO 1 4 8] ?e.fc, *5gBJJ{cj;mf, iitJai/^a?S 
A^e.2lg, (Jf^L<{i. l^ifb^Sl. 2^^TOli5H|^ 

wie. 0. 5^ (s^s}4fi$/fe?giaft$) ^1. 
0 ^i®j£-r ^^^^ t L < «BS«i^©*s??g^^^w-r 
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PDP. CRT) ^8iJg-r5Ci:*^T'irSo 

[0 2] ^mM(ommmi'mtmmi5mci)^i)-^^m^ 

[0 5] ^mm^yt^ommyj'mcti^ti^^iyv =i-y 
[06] :^%m(om%w<Dm&y5mi^ti^ii-^^-m\Liy') 20 

[07] *5gBj§<om)t{*:cDilii§^?StC*>;^^^7;l/ = ::i';7 

mmo 

[01 0] t;e5fe0^7ttt:©ilig7a?*fc*^A>5^{t:7;I/5 
-■>A^)ti*:IC)f^|})5KOB?P«Sa^KT'$.f). 0B{C 30 

[011] ti£3lE©^)tf*<ol!3a??ffifc*^*>;s.i?K/'i'J't' 
[012] ^^^*oM)t^*©sia;^a^^:*^*^5g?^ka-D 

[013] i«e5l50M^tt:©iiiS7?)4{cA^A^i,i^3^ttJ^^ 
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[01 4] ^m^\cfy^i)^^$m.m\(o^&o.i euo.i m 
g A 1 10 0 17 =L-u\^t; Li^^ikit^oym.'^mim^n 

[0 1 5] Wkn^ ao.9 E uo.i Mg A 1 lo O17 ri-n 

[016] mmm \ (Dm^W(omwj'mcf^t-^^mis:u 
[017] mmm \ nm^wo^mwim^cf^t^:^ i s o 

[018] nmm 1 «os7iemj:*^A^s;fc:aft'^S!ias« 
[019] ^mm 1 ©MTtwcA^A^s^^ca't'i^ifflafis 
[02 0] mmm 1 o^jtmc^^A^S'T^ytiii^^fc 

[021] 1 OM^{*icA>;^i^S^^1-i^Bg|t^p^i: 

feS*Syffli:Ci|ll|^o 

[02 2] mmm i ©it)t7>y{c*^*>5j^^^Hi:fe 

[02 3] -mmi 1 Om7tft:(C*^*^S&gl^-Jg&i:i!i 

[024] ■m.m 1 om)t«c*>*>5Ti^m?^ai: 

[02 5] *]ii0!ll(DB ao.9 E uo.i MgA I10O173. 
[0 2 6] i;eJKO^7¥;l*©«?^«Slg¥llT'*.0, 0ffi 

1 -MTti* 

2- *H 

3- m)t 

4 — BSii 
5-iSe® 
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